Indiscriminate handling and disposal of industrial effluents into the environment represents one of the major sources of environmental pollution which invariably affect plants, animals and humans. This study assessed heavy metal concentration in soils and plants around industries in Agbara industrial estate, Ogun State, Nigeria. Soil and plant samples were collected from four industries and analyzed for lead (Pb), cadmium (Cd), copper (Cu), chromium (Cr) and nickel (Ni). The pH, organic matter content and cation exchange capacity of the soil samples, as well as bioaccumulation factor (BAF) and translocation factor (TF) of the plant samples were examined. The heavy metal concentration order of the soil and plant samples was Pb < Cu < Cd < Cr < Ni. Pb, Cu, Cr, and Ni in all soil samples were below WHO tolerance limit (300 mg kg , 10 mg kg −1 and 1.5 mg kg −1 respectively). Statistical differences (P < 0.01) were observed between heavy metals in soil and some plants. Furthermore, there was no correlation between heavy metals in soil and plants. The BAF and TF results showed that Cyperus iria, Alternanthera sessilis, C. esculentus, A. brasiliana, and Megathyrsus maximus are probable accumulators of heavy metals.
, 10 mg kg −1 and 50 mg kg −1 respectively) while Cd was above WHO tolerance limit (3 mg kg −1 ). Also, Pb, Cd, Cu, and Cr in most plant samples were above WHO tolerance limits (10 mg kg , 10 mg kg −1 and 1.5 mg kg −1 respectively). Statistical differences (P < 0.01) were observed between heavy metals in soil and some plants. Furthermore, there was no correlation between heavy metals in soil and plants. The Journal of Geoscience and Environment Protection cio-economic growth has led to the rapid expansion of the industrial sector in developing countries (Ayeni, 2013) . The activities of human society influence biogeochemical cycles via industries and have led to various irreversible changes in our environment (Omar & Al-Khashman, 2004) . As a result, undesirable effects of poor environmental circumstances on human health are mostly manifested in the environment, predominantly in developing countries where urbanization, industrialization and rapid population growth are taking place on an unprecedented scale. The irregular disposal of industrial wastes has created pollution problems since this waste is dispersed in the environment and accumulated in sediments, aquatic organisms, and water (Ogwuegbu & Muhanga, 2005) . Majority of manufacturing processes are water based and a considerable volume of effluent is ejected to the environment in either treated or inadequately treated form, leading to soil and groundwater pollution (Lenntech, 2004) . Prolonged exposure of man to toxic heavy metals in the cities has been reported by many researchers. Heavy metals such as arsenic, mercury, iron, nickel, lead, zinc, copper, and cadmium are prominent components of industrial effluents (Hawkes, 1997) . Heavy metals have become increasingly significant within the framework of environmental pollution investigation. They are of serious concern as a result of their persistence in the environment and their carcinogenicity to human beings (Hawkes, 1997) . Therefore, this research aimed to evaluate heavy metal concentration of soils and plants around industries located at Agbara industrial estate, Agbara, Ogun State, Nigeria.
Materials and Methods

Study Area
This study was conducted in Agbara industrial estate, Ogun State, Nigeria in June 2015. Agbara industrial estate is located in Agbara, Ogun State, Nigeria. It lies between latitude 6˚15'N and 6˚35'N and longitude 3˚00'E and 3˚15'E, approximately 31 kilometers at the west side of Lagos on the Lagos-Badagry Expressway, Southwestern Nigeria (see Figure 1 ).
Soil and plant samples were collected at randomly selected industries located within the study area. 12 plants and 7 soil samples were collected at points of effluent discharge from Beloxxi Industries Ltd., Nestle Nigeria Plc., Avanti Industries Ltd and Beta Glass Plc. The plant samples were carefully removed from the soil, wrapped using newspapers and placed in large-sized brown envelopes, while soil samples were collected using soil auger, and then placed in black polythene bags. The plant samples were taken to the Department of Botany Herbarium, University of Lagos for identification. The plant species were identified based on their physical features, including leaves structure, leaves arrangement on the stem, and flower types. The identified plant species include Cyperus iria, Alternanthera sessilis, A. brasiliana, Asystasia gangetica, Aspilia africana, C. esculentus, Megathyrsus maximus, and Ludwigia perennis. 
Sample Preparation
Sample preparation was performed following procedures described by Fakayode and Onianwa (2002) . The plant samples were carefully separated into root and shoot and then air-dried along with the soil samples for a week. After drying, the samples were weighed to obtain 5 g which was taken to the laboratory for analysis.
Laboratory Analysis
The soil pH was measured using a glass electrode pH meter. A small portion of the sample was ignited by muffle for 4 hours at 550˚C. The losses during bakeout and ignition were determined separately as indirect index of organic matter content (OMC) (Sizmur et al., 2011) . For the cation exchange capacity (CEC) and heavy metal detection, 0.1 g samples were picked by a high precision analyt- ) (Ma et al., 2001 ).
The ability of the plant samples to translocate heavy metals from root to shoot was determined by calculating the translocation factor (TF) which is given below:
ps pr
where C s and C r are heavy metal concentrations (mg kg ) indicate that the plant can translocate heavy metals effectively from root to shoot (Baker & Brooks, 1989 ).
Statistical Analysis
The results from the laboratory analysis were subjected to Pearson correlation and analysis of variance (two-way ANOVA) at 95% confidence level using Microsoft Excel 2010 and Graphpad prism version 6.0.
Results
Heavy Metal Concentration in Soil and Plant Samples
The concentrations of heavy metals in soil and plant samples are shown in ). Statistical analysis showed a significant difference (P < 0.01) between the level of Pb, Cd, Cu, Cr and Ni in the soil samples from all sampling points when compared to WHO standard tolerance limits. Furthermore, the concentration of Pb, Cd, Cu, Cr and Ni in the plant samples were also significantly different (P < 0.01). There was no (zero) correlation between the heavy metals in soil and in plants.
Bioaccumulation Factor (BAF) and Translocation Factor (TF)
Results for BAF and TF are shown in Figure 3 and Statistical analysis showed that there was a significant difference (P < 0.01) between the BAF values of Cd and Ni in BP1a, Cd, and Cu, Cr, and Ni in BP1b.
Also, there was a significant difference (P < 0.01) between the BAF values of Cd in BP1a and BP1b, BP1a and BP2c, and BP1a and NP1. There was also a statistical difference (P < 0.0001) between the TF values of Pb and Cu, Pb and Cr in BP1a. 
Soil pH, Organic Matter Content (OMC) and Cation Exchange Capacity (CEC)
The pH, OMC, and CEC of the sampled soils are shown in Figure 5 . 
Discussion
The hazardous effects of heavy metals on the biotic community of the ecosystem cannot be overemphasized as heavy metals are introduced into the environment through the discharge of industrial effluents (Ademoroti, 1996) . Presence of Pb, Cu, Cd, Cr and Ni in this study is usually as a result of the industrial activities, especially burning of fossil fuels during production processes (Ademoroti, 1996; Wang et al., 2009; Addo et al., 2012) . High level of these metals in food crops grown around industrial areas have been attributed to several health issues, such as disruption of the biosynthesis of haemoglobin and anaemia, rise in blood pressure, kidney damage, miscarriages and subtle abortions, disruption of nervous response and brain cell, formation and increasing the incidence of cancer, and respiratory dysfunction (Lenntech, 2004; Fatoba et al., 2012) .
BAF and TF can be used to estimate a plant's potential for phytoremediation (Ismail et al., 2007) . (Yoon et al., 2006) . The BAF and TF values revealed that among the eight species of plants in this study, Cyperus iria, Alternanthera sessilis, C. esculentus, A. brasiliana, and Panicum maximum are probable accumulators as they all accumulated high amount of almost all the heavy metals. Accumulation of heavy metals in the plants than in the soil could be as a result of the plants' need to absorb soil nutrients and thus also taking up heavy metals in the process.
Conclusion
The high concentrations of toxic heavy metals in the soil and plant samples confirm pollution in the area. This is due to the indiscriminate disposal of untreated wastewater and the failure of the manufacturing industries to adhere to environmental protection guidelines. The discharge of untreated wastewaters into the natural environment may have also contributed significantly to the accumulation of heavy metals in the ecosystem. Therefore, it is important that the polluting industries treat wastewaters using state-of-the-art technologies before disposal in order to protect the environment and reduce potential health risks.
